The central goal of Systems Biology is to understand and quantitatively predict biological phenomena at a global level, where biological functions result from complex mechanisms that occur across diverse scales, from the atomic and molecular to the organelle and cellular level, and then extended to the tissue, organism, and population level. In bioengineering applications, unique challenges include: (1) the regulatory and kinetic complexity of gene and metabolic and signaling pathways, (2) generation or response to physical forces, and (3) complex transport physics.
grained models in an accurate, predictive, and unambiguous way. In this Special Issue, a variety of approaches and methodologies are presented for the use of multiscale computational models to study and predict the behavior of complex systems.
The goal of this special issue is to highlight advances in the field of biomedical engineering that tackle multiscale problems. The field has advanced rapidly and the National Institutes of Health has supported several initiatives related to Multiscale Systems Biology to address clinical needs, including the establishment of a Multiscale Modeling Consortium.
1 The Annals of Biomedical Engineering is an ideal platform to communicate these advances and state of the art approaches. This special issue highlights bioengineering research that emphasizes molecular-cellular-tissue scale simulation and measurement, for instance when combined with aspects of high throughput experiments, physical biology, or mechanobiology. Many of the papers in this issue describe computational biology approaches that are combined with experimental validation or confirmation.
The articles featured in this special issue address several different physiological systems and cellular phenomena. Signal transduction at the molecular level is considered in papers by Radakrishnan and colleagues, and by Wilson and colleagues. Janes and colleagues describe multiscale models of cell signaling. Calvetti and colleagues discuss the metabolism of neural cells. Two papers on the function of blood platelets and thrombosis are contributed by the King and Diamond groups. Different multiscale studies of the function of the heart are provided by Carlson, Beard et al., by Bassingthwaighte and coworkers, as well as a study of coronary circulation by Smith et al. 
